414 


Plates and Flanges 


Table 31.2 Limit Loads for Circular Plates 
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sponsored by the National Advisory Committee for Aeronautics. A convenient sum¬ 
mary of deflections and stresses for rectangular plates under uniform load is given 
by Roark [35]. The boundaries for these plates include simple supports, riveting 
constraints, and completely fixed conditions. The plate-loading parameter qa A / Et A 
covers the range 0 to 250. The maximum ratio of deflection to thickness in Roark’s 
summary is 2.2. 

The customary approach to sizing of plates for a particular condition of loading 
and support is via the elastic theory. However, if the plate material is capable of 
sustaining plastic stresses, the loads can be increased to a higher value while the 
structure becomes free to assume a larger deformation at failure. The method of 
predicting such loads is based on the theory of limit design [187, 188]. A brief sum¬ 
mary of formulas for limit loads on typical circular plates [21] is given in Table 31.2. 


SYMBOLS 


a 


b 

K 


D 

E 


Shorter side of plate (also minor axis of ellipse), in. (mm) 
Longer side of plate (also major axis of ellipse), in. (mm) 
Width of element, in. (mm) 

Integration constants 

Plate flexural rigidity, (lb-in. 2 )/in. (N-mm 2 /mm) 
Modulus of elasticity, psi (N/mm 2 ) 



